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REMARKS 

Per this amendment, prior claims 1 -23 in the parent application have been canceled, and new 
claims 24-46 are presented for examination in this Continuation Application. 

It is respectfully submitted that these new claims now avoid the prior art references (ie., 
Patent 5,039,470 to Bernhard, et. al, and UK Application 2,555,348 to Rateau, et al) cited and relied 
upon during the prosecution of applicant's parent application. For example, all of the independent 
claims (i.e., claims 24 and 34-46) recited that the silver alloy is a work hardnenable silver alloy, and 
claims 24,28,34 and 35 now recite that germanium is present in an amount of no more than 2% by 
weight. Dependent claims 25-27 and 29-33 set forth other embodiments of the silver alloy of claim 
24. The remaining claims list the components for specific silver alloys. 

Other important and significant distinctions between applicant's claimed invention and the 
Bernhard, et. al, and the Rateau, et. al, patents are presented below. 

With regard to Bernhard, et. al patent, it is important to first appreciate and understand that 
what the resulting properties will be, or what the effect on existing properties will be of a 
metallurgical alloy composition when one or more components are added to, or removed from the 
alloy can not be predicted. 

With this in mind, Example 2 on page 8 of applicant's application should be noted. In this 
Example, two silver alloys having the same components in the same percentage amounts by weight 
are presented (representative of the silver alloys disclosed in the Bernhard, et. al patent), but only one 
of them includes germanium in an amount of 0.125% by weight. Surprisingly, the silver alloy 
containing germanium was found to have a hardness of about 15% greater than the silver alloy 
without germanium. This is a significant and unexpected increase. 

While the patent to Rateau, et. al discloses silver alloys containing germanium, it is 
respectfully submitted that the Rateau, et. al alloys have nothing in common with those of applicant's 
claimed invention. 

The Rateau, et. al silver alloy compositions are ternary (i.e., three component) compositions 
while those of the claimed invention contain from five to eight components and include silicon. 

In an effort to reduce the brittleness of their silver alloy compositions, Rateau, et. al sought 
to replace the cadmium component of their former compositions. When germanium was used to 
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replace the cadmium component of their silver alloy compositions, Rateau, et. al found that the 
presence of germanium did, indeed, reduce the brittleness of their silver alloy compositions (p.3, 
lines 26-29). This was the Rateau, et. al discovery. There is no suggestion, much less disclosure, 
in the Rateau, et. al patent that the presence of germanium in multi-component silver alloys would 
increase hardness, as applicant has discovered. 

Most significantly, the ternary silver alloy compositions in the Rateau, et. al patent are cast 
and then annealed. By contrast, the multi-component silver alloys of applicant's claimed invention 
are not only cast and annealed, they are also "worked", i.e, made progressively thinner, before they 
are annealed. Consequently, comparing the hardness results obtained by Rateau, et. al (pp. 5 and 6) 
with applicant's silver alloys as provided in applicant's Example 1 (pp. 6-8 and Table 1, p.8) would 
be tantamount to comparing apples to oranges. Alloys that have been cast, "worked" and then 
annealed, as in applicant's claimed invention, exhibit entirely different properties of hardening, 
"workability", flexibility, etc., than those that are only cast, and then annealed as in the Rateau, et. 
al patent. 

It is of further significance to note, that none of the Rateau et. al silver alloys set forth in their 
Examples contains less than 1 .5% by weight germanium and that the lower limit of 0.5% by weight 
germanium is only theoretical (p. 4,lines 5 and 6). By comparison, applicant's claimed silver alloys 
can contain as little as 0.1% by weight germanium (claims 38 and 40). 

In view of the foregoing remarks, it is respectfully submitted that neither the patent to 
Bernhard, et. al nor the patent to Rateau, et. al, whether considered singly or in combination, render 
applicant's claimed silver alloy compositions obvious. Favorable consideration of this case, and 
passing the claims herein to an early issue are, therefor, respectfully solicited. 
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CONCLUSION 

Please charge any additional fees to Deposit Account No. 06-0515. 

Respectfull^sujbmitted, 




tepr 

Registration No. 22,473 
Attorney for Applicant 

Stephen E. Feldman. P.C. 
12 East 41 st Street, Suite 701 
New York, New York 10017 
(212) 532-8585 
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^ +<$y SILVE R ALLOY COMPOSITIONS 

FIELD OF THE INV EN TION 

This Invention relates to silver alloy compositions. 
This invention has particular reference to sterling silver 
alloy compositions of silver content of at least 92.5% for 

flatware, coinage and other applications where a 
work hardening alloy is required and for illustrative 
purposes* reference will be made to this application. 
However, it is to be understood that this invention could be 
used to produce other types of silver alloys suitable for use 
aa for example, electrical contacts or the like. 
BACKGRO U ND QF THE IN VE NTION 

In general, silver as a material for the production of 
cilver jewellery, certain coinage and the like itf specified 
to hn star l ing ollvcr c o m p ris ing at least 925 parts per 
thousand by weight fine silver and is specified as ".925 
silver *925 silver accordingly typically comprises an 
alloy 92.5% by weight silver, generally alloyed with copper 
for hardness traces of other metals as additives or 
impurities . 

Conventional silver alloys of the .925 type have several 
disadvantages in a manufacturing jewellery and other 
materials engineering contexts. Principal limitations 
include a characteristic firescale formation tendency 
attributable to oxidation of copper and other metals at the 
surface of cast or hot worked pieces. Additionally, 
traditional alloys have exhibited undesirable porosity in the 
recast metal and less than desirable grain size properties. 

Several formulations have been proposed to overcome one or 
the other of the aforementioned disadvantages. United States 
Patent Nos. 5039479 and 4973446 disclose alloys of silver and 
master alloys for the production of such silver alloys having 
superior qualities over conventional alloys, and including, 
in addition to silver, controlled amounts of copper and zinc, 
together with tin, indium, boron and silicon. 

The compositions exhibit reduced porosity, grain size and 
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fire scelepx-oduction, and have acquired wide utilization in 
silve^J^wrtmj production. It is presumed but not / 
established that the addition of zinc to such compositions 
provides at least a degree of antioxidant properties to the 
5 compositions when hot worked and improves colour, thus 

limiting the formation of principally copper oxide based fire 
eoale, and reducing silver and copper oxide formation 
resulting in formation of pores in the cast or recast alloys* 
Silicon appears also to function as an antioxidant, thereby 

10 reducing fire scale formation. 

A disadvantage of the hereinbefore described firescale 
resisting alloys is that the alloys exhibit poor work 
hardening qualities thus not achieving the mechanical 
strength of traditional worked .925 silver goods. 

15 DISCLOSURE OF THE INVENTIO N 

The present invention aims to provide silver alloy 
compositions which substantially alleviate et least one of 
the foregoing disadvantages. A further object of the present 
invention is to provide silver alloys having the desirable 

20 properties of reduced fire scale, reduced porosity and oxide 
formation and reduced grain size relative to traditional 
sterling silver alloys whilst providing improved work 
hardening performance over the current firescale resistant 
alloys. Other objects and advantages of this invention will 

25 herelnaf Ler become apparent - 

With the foregoing and other objects in view, this 
invention in one aspect resides ^roadly in firescale 
resistant, work hardenabl^jfelteiieJy silver alloy 
compositions comprising:- 

30 0.5 - G% by weight copper; 

0*02 - 7% by weight of a firescale resisting additive 
selected from one or a mixture of zinc and silicon, and 
0*01 - 2.5% by weight germanium. 

The silver content of the alloy may be selected to be in 
35 tho amounts commonly specified for grading silver. For 
example, the alloy may comprise from about 89 to 95% by 



weight silver* Preferably, the alloy contains a proportion 
of silver required for the graded application to which the 
alloy is to be put, such as .925 silver, that is at leait 
92*5% by weight, for sterling silver applications and at 
least 90% by weight for coinage* 

The copper content of the alloy may be selected according 
to the hardness required of the cast alloy* For example, for, 
manufacrurlng ^ ' g^ Si ^fl& ar .925 alloy, the copper content may 
advantageously be in the range of from about 2.0 to 3*0% by 
weight. 

The zinc content of the alloy has a bearing on the colour 
of the alloy as well as functioning as a reducing agent for 
uilver and copper oxides. Preferably, the amount of zinc 
used is selected to be between about 2,0 and 4.0% by weight, 
The silicon content of the alloy is preferably adjusted 

vj^tfl^ tl>si_proport to provide the 

dA^xeii^Areseale resistance whilst maintaining a~saTtablo 
colour commensurate with the zinc content of the alloy, and 
may for example advantageously fall within the range of about 
0*15 to 0,2% by weight. 

The germanium content of the alloy has surprisingly 
resulted in alloy* having work hardening characteristics of a 
kind with those exhibited by conventional .925 silver alloys, 
together with the firescale resistance of the hereinbefore 
deercrlbed firescale resistant alloys* In general , it has been 
determined that amounts of germanium in the alloy of from 
about 0*04 to 2.0% by weight provide modified work hardening 
properties relative to alloys of the firescale resistant kind 
not including germanium. However, it is noted that the 
hardening performance is not linear with Increasing germanium 
nor is the hardening linear with degree of work* 

Preferably, the alloy also includes rheology modifying and 
other additives to aid in Improving the castability and/or 
wetting performance of the molten alloy. For example, about 
0.0 to 3.5% by weight of a modifying additive selected from 
one or a mixture of Indium and boron may . be advantageously 



added to the alloy to provide grain refinement and/or reduce 
surface tension, thereby providing greater wettability of the 
molten alloy. Where used, preferably the amount of bor6n 
utilized in the composition is from about 0 to 2% by weight 
boron and/or about 0 to 1.5% by weight indium. Other 
alloying elements may be added such as gold, tin or platinum. 
Where tin is Included in the composition , this may be 
advantageously used up to about 6% by weight, and is 
preferably utilized in an amount of from about 0.25 to 6%. 

Accordingly, in a further aspect, this Invention resides 
in silver alloy compositions including: - 

81 - 99.409% by weight silver; 

0.5-6% by weight copper; 

0.05 - 5% by weight zinc; 

0.02 - 2% by weight silicon; 

0.001 - 2% by weight boron; 

0.01 - 1.5% by weight indium, and 

« 

0.01 - 2.5% by weight germanium. 

In a further aspect, this invention resides in silver 
alloy compositions including: - 

75 - 99-159% by weight silver; 

0.5 - 6% by weight copper; 

0.05 - 5% by weight zinc; 

0.02 - 2% by weight silicon; 

0.001 - 2% by weight boron; 

0.01 - 1.5% by weight indium; 

0.01 - 2.5% by weight germanium, and 

0.25 - 6.0% by weight tin. 

Of course, it is of advantage to the manufacturing 
metallurgist to be able to alloy fine silver without having 
to individually measure components. Accordingly, it is 
preferred that the compositions of the present invention be 
formed by the addition of a master alloy to fine silver. 
This also has the advantage that the master alloys are easier 
to transport then the made up alloys. Additionally, 
oxldizable components of the alloy are more stable to 



atmospheric oxidation when alloyed* Accordingly, in a 
further aspect this invention resides broadly in a methojd of 
producing firescale resistant, work hardenable silver alloy 
compositions and including the alloying of silver metal with 
a master alloy comprising, by weight: 
5*2.5 - 99.85% by weight copper; 

0.1 - 35* by weight of zinc or silicon or mixtures 
thereof, and 

0.05 - 12.5% by weight germanium. 

For production of the preferred modified alloys, there may 
be provided master alloys including additional alloying 
element a such as up to about 10% by weight boron, up to about 
15% by weight indium and/or up to about 30% by weight tin. 
Accordingly, m a preferred aspect this invention resides in 
a method of producing firescale resistant, work hardenable 
silver alloy compositions including the alloying of silver 
metal with a master alloy comprising, by weight; 

15.0 - 99.545% by weight copper; 

0.25 - 25% by weight zinc; 

0,1 - 10% by weight silicon; 

0.005 - 10% by weight boron; 

0.05 - 15% by weight indium, and 

0.05 - 25% by weight germanium. 

In o yet further aspect this invention resides in a method 
of producing firescale resistant, work hardenable silver 
alloy compositions including the alloying of silver metal 
with a master alloy comprising, by weight: 

2.5 - 97.455% by weight copper; 

0,25 - 25% by weight zinc; 

0.1 - 10% by weight silicon; 

0.OOS - 10% by weight boron; 

O.05 - 15% by weight indium; 

0.05 - 25% by weight germanium, and 

2.0 12.5% by weight tin. 

in a yet further aspect this invention resides in a method 
of pxoducing firescale resistant, work hardenable silver 
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alloy compositions Including the alloying of. silver metal 
with a master alloy comprising, by weight: / 

2.5 - 97.455* by weight copper; I 

0.25 - 19.85% by weight zinc; 
5 0.1 - 7.94* by weight silicon; 

0.005 - 7.94% by weight boron; 

0.05 - 11.92% by weight indium; 

0.05 - 19*85% by weight germanium, and 

2.0 - 30% by weight tin. 
10 In order that this invention may be more readily 

understood and put into practical effect/ reference will now 
be made to the following example which describes a preferred 
embodiment of the invention. 

EXAMPLE 1 

15 An alloy consisting of the following constituents (by 

weight) and being in accordance with United States patent Ho. 
5039479 was provided as a first control: 



silver 92.5% 

copper 3.29* 

20 zinc 3.75% 

Indium 0.25% 

boron 0.01% 

silicon 0.2% 



This alloy is known as and will be referred to hereinafter 
25 as "UPM alloy". As a second control, a commercial sterling 
silver was used, comprising 92.5 % by weight silver and the- 
bolence mainly copper. 

Samples of the controls were cast and the hardness of each 
were measured as cast, at 50% and 75% work and annealed, 
30 according to the vickers hardness VH scale. As used 
\ hereinafter the terms "50% work" and "75% work- mean 

subjecting a cast sample to cold rolling to 50% and 25% of 
its original thickness respectively. 

Three alloys A to C in accordance with the present 
35 invention were prepared to the following compositions: 



7 





ALLOY A ALLOY B 


ALLOY C 


Ag 


92.5 


92. S 


92.5- 




2.35 """ 


3.25 


3.0 \ 




2.82 


3.75 


3.14 


Si 


. 0 _ Tgr 


0.2 


' 6.15 


B 


0.01 


0.01 


0.01 


In 


0.23 


0.25 


0.2 


Ge 


1.9 


0.04 


1.0 


The 


three, alloys 


were cast into samples 



10 controls and were tested for Vickers Hardness as cast, at 50% 
and 75% work and annealed. The hardness results for the 
controls and alloys A, B, and C are as follows: 



« 
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ALLOY 

STERLING 
UPH 

A ', A A 
B V V* 

C s x & 



VH AS CAST 



75.4 
67 

70.2 
72.4 
77.2 



VH Q 50% WOR K 
""* 133 
135 
146 
135 
123 



VH @75% WORK 



150 
153 
150 
143 
159 



V H ANNEALED 

58.3 
59.6 
61.3 
63.6 



It can be seen that the alloy B having only 0.04% by 
weight Ge is harder than upm and softer than sterling when 
cast, but that all three alloys are on par at 50% work. 
Alloy B exhibited a softening relative to the controls at 75% 
work and is hardest relative to the controls when annealed. 
Alloy C, having 1.0% by weight Ge, exhibits an as-cast 
hardness on par with sterling, is softer than UPM or sterling 
at 50% work, but is markedly harder than these two alloys at 
751 work. Alloy A, having 1.9% by weight Ge, exhibits as- 
cost hardness between that of UPM and sterling, is markedly 
harder than these two alloys at 50% work, but does not 
increase hardness as much as the controls upon further work 
to 75%. 
EXAMPLE 2 

A firescaie resistant, work hardening 925 silver alloy was 
prepared in accordance with the following formula, expressed 
as percentages by weight 

Zinc 2.25 

Indium 0.075 

Tin 0.075 

Germanium 0.125 

Boron o . 003 

Silicon 0 . 20 

Copper 4.772 

8ilver 92.50 
This alloy exhibited an as-cast vickers hardness of 
approximately 15% greater than the firescale resistant alloy 
prepared without addition of germanium. 

In use, alloys in accordance with the above embodiments 
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the desired work hardening characteristics. .,The non-linear 
effect of use of germanium and tho ability to vary other; 
elements such as copper provides for production of a rarige of 
firescaie resistant alloys of selected as-cast hardness and 
5 work herdenablllty. 

It will of course be realised that while the above has 
been given by way of illustrative example of this invention, 
all such and other modifications and variations thereto as 
would be apparent to persons skilled in the art are deemed to 
10 fall within the broad scope and ambit of this invention as 
defined in the claims appended hereto. 
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CLAIMS: - 

1. Firescale resistant , /work hardenable jewellery silver 
alloy compositions comprising:- • 

0.3-6% by weight /copper; 

0.02 - 7% by weight of a firescale resisting additive 
selected from one oy a mixture of zinc and silicon, and 
0.01 - 2.5% by yeight germanium. 

2. Firescale resistant, work hardenably3ewclil»ej 1 silver 
alloy compositions in accordance with Claim 1, including 
silver in a content of at least 92*5% by weight. 




3. Kirescale resistant, work hardenable ^ew^uC^ silver 
alloy compositions in accordance with Claim 1, including a 
copper content in the range of from 2.0 to 3.0% by weight. 

4. Firescale resistant, work hardenabl^ev^fllLy. silver 
alloy compositions in accordance with 'Claim l, including a 
zinc content between 2*0 and 4.0% by weight. 

5. Firescale resistant, work hardenable Jewellery silver 
alloy ccKi\posiflWas in accordance with Claim l, including a 
silicon conteAt An the range of 0.1S to 0.2% by weight. 

6. Firescale resistant, work hardenable ^wol/e)ry silver 
alloy compositions in accordance with <4aim 1, including a . 
germanium content in the range of 0.04 to 2.0% by weight. 

7. Kirescale reslstsfrit, work hardenable jewellery silver 
alloy compositions comprising 0.0 to 3.5% by weight of a 
grain refinement and/or surface tension reducing additive 
selected from one or Va mixture of ^ndlum and boron alloyed to 
a composition in accordance with^l ftp o ne o f ulalma 1 lo 6. 



8. Firescale resistant, work hardenable jewellery silver 
alloy compositions in (accordance with Claim 7, wherein said 
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grain refinement add/or surface tension reducing additive 
comprises from 0 to 2% by weight boron and 0 to 1.5% by / 
weight indium. 1 

9. Firescale refcistant, work hardenable Jewellery silver 
alloy compositions comprising tin in an amount of .up to 6% by 
weiqht alloye^i to a composition in accordance with any nnp rrf, 



i .jewel loty 



10* Firescale res^tant, work hardenable t "5 e w Ql l o i y silver 

alloy compos itions/^n accordance wi_£h Claim 9, wherein the 
tin is utilized yd^n an amount of from 0.25 to 6% by weight. 



11. Silver alloy compositions compr-iaing: 

81 - 99.409% by weight silver; 
0.5 - 6% by weight copper; 
0.05 - 5% by weight zinc; 
0.02 - 2% by weight silicon; 
0.001 - 2% by weight boron; 
0.01 - 1*5% by weight indium, and 
0.01 - 2.5% by weight germanium. 



12. Silver alloy compositions comprising: 

75 - 99.159% by weight silver; 
0.5 - 6% by weight copper ; 
0.05 - 5% by weight zinc; 
0.02 - 2% by weight silicon; 
0.001 - 2% by weight boron; 
0.01 - 1.5% by weight indium; 
0.01 - 2.5% by weight germanium, and 
0.25 - 6.0% by weight tin. 



13. 



A method of prod 



hardenable jewellery si 
.^jfl iy onti ^o f Cloi me 1 to l i 



1 rer 



icing firescale resistant, work 

alloy compositions according to 
and Including the alloying of 
silver metal with a mastfer alloy comprising, by weight: 
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52.5 - 99.85% by we&ght copper; 

0.1 - 35% by welghf of zinc or silicon or mixtures 
thereof, end 

0.05 - 12.5% by weflght germanium. 



14. 



A method of *rodut:ing flrescale resistant, work 



hardenable jewellery silver alloy compositions according to 
Claim 7 and including the alloying of silver metal with a 
roaster alloy comprising, by weight: 
15*0 - 99.545% by weight copper; 
0.25 - 25% by weight zinc; 
0.1 - 10% by weidht silicon; 
0.005 - 10% by woxght boron; 
0.05 - 15% by we 
0.05 - 25% by we 



ght indium, and 
>ght germanium. 



15. A method of I producing flrescale resistant, work 

hardenable jewel lexjysllver alloy compositions according to 
claim 9 and including the alloying of silver metal with a 
master alloy comprising, by weight: 
2-5 - 97.455% bk weight copper; 
0.25 - 25% by Weight zinc; 
0.1 - 10% by weight silicon; 
0.005 - 10% by/ weight boron; 
0.05 - 15% by Leight indium; 
0.05 - 25% by /weight germanium, and 
2,0 - 12.5% bt weight tin. 



16. A method 

hardenable Jewell 
claim 9 and inclu 
master- alloy com 
2.5 - 97.45^ 
0.25 - 19.8 
0.1 - 7.94% 
0.005 - 7.94 




producing flrescale resistant, work 
y silver alloy compositions according to 
the alloying of silver metal with a 
ing, by weight: 
eight copper; 
ight zinc; 
[ht silicon; 
eight boron; 



0.05 - 11.92* 
O.Ot) - 19.85 
2.0 - 30% by 
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weight: Indium; 
weight germanium, and 
ght tin. 



17. A silver composition conyprising, by weight percent: 
Sliver 92. S 
Copper 2 # 35 
Zinc 2.82 
Silicon 0.19 
Boron 0.01 
indium 0.23 
Germanium 1.9 

18. A silver compositioi/ comprising, by weight percent: 
Silver 92.5 
Copper 3,25 
Zinc; 3.75 
Silicon 0.2 
Boron 0.01 
Indium 0.25 
Germanium 0.04 

19. A silver composition comprising, by weight percent: 
Silver 92.5 



Copper- 

Zlno 

Silicon 

Roron 

Indium 



3.0 
3.14 
0.15 
0,01 
0.2 . 



Germanium 1.0 



20. A silver composition comprising, by weight percent: 

Zlno 2.25 
Indium 0.07! 
Tin 0.071 
Germanium 0.1! 



ana in accordance with the present invention may be selected 
by tailoring the germanium content of the alloys to provide 



